ABSTRACT :The potential benefits of geo-composites in reinforced foundation beds are investigated.
Introduction
The use of Geosynthetics in civil engineering is increasing annually. Several experimental studies have revealed that placing any kind of extra materials (e.g., strips, grids, mats, woven/nonwoven fabrics, pervious/impervious sheets,..) beneath footings with certain orientations and embedment depths bring forth bearing capacity improvement. Binquet and Lee (1975a, b) did pioneering study in this area followed by Akinmusuru and Akinbolade (1981) ; Scholosser et al. (1983) ; Guido et al. (1986) ; Tatsuoka (1988, 1990) ; Adam and Collin (1997), Huang and Menq (1997) . Interactions between sandy ground and planar reinforcement materials are very significant. Mathematical treatise to various possible mechanisms, such as; tension membrane effect, confinement effect, are described in Ghosh (1992) ; Yin et al (2000) .
Present Study
This paper describes the model tests results on level sandy ground with geo-composite as planar reinforcement. Model box (60 cm (wide) X 19.4 cm (thick) X 50 cm (height)) has its front panel made of 3 cm thick Perspex plate so that soil deformation can be observed during loading. A 2mm dia. steel tube with small bend at the pouring end and a makeshift funnel at the other has been devised to introduce colored sand along the facing panel. Loading frame, 20-channel data logger and computer interfaces, etc. have been devised in the laboratory (Fig. 1) . Initially load tests on 10 cm wide (B) footing were done on Toyoura sand (unreinforced) at three different relative densities rated as low (Dr=30-33%), medium (Dr=69-71%) and high (Dr=87-91%). Then a single layer of commercially available geo-composite was placed centrally below the footing at a depth of U=0.5B. Standard size of the reinforcement was taken as 3B. In order to obtain length effect, reinforcement (L) lengths of 1B, 2B, 4B &5B were placed at same depth and tests were done for each case (low, medium and high densities) by placing the geo-composite layer at a depth of 0.5B.
Test bed preparation
Using standard proctor mold, density of Toyoura sand at various heights of fall was determined previously by rainfall technique. Results are plotted in Fig. 2 . Height of fall was maintained same from the rising level of sand inside the mold. Loosest possible density was obtained as 1.30 gf/cm3. Following the trend in Fig. 2 , approximate height of fall for the test bed is chosen as 60-65 cm. While preparing the sample, density of the sand was measured time to time by placing small cylindrical mold inside the box. Results obtained were found to vary between 5-10% less than the same indicated in Fig. 2 . Tests beds prepared in the above manner are considered as medium dense with Dr=70%. Density of the sand was found to vary between 1. 49 to 1. 52 gf/cm3. For making high-density sand bed, a tamper was used while making each layer (usually 5cm thick). After pouring the sand from a height of 60 to 65cm, further compaction was achieved using this tamper. Density of sand was checked to vary between 1.57 to 1 pieces is placed at a depth of 0.5B (=U) in respective tests. From this test series the optimum length of the reinforcement has been determined. In the next series each of the standard pieces (L=3B) was placed respectively at a depth of 0.25B, 0.5B, 0.75B, 1B & 1.5B. The same was repeated respectively for the sand at low, medium and high densities. Load and settlements were recorded using computerized 20-channel data logger. Loading ram was adjusted to carry down the footing @ 1.2mm/min. Fig. 3 shows the various stages of displacement patterns, both before and after the load tests. Bulging at the surface (Fig. 3c) indicates the general shear failure caused by dense sand. Max. lateral deformation is seen at a depth of 0.75B (Fig. 3b) . As the density of the sand bed are high (Dr=89%), load carried by the footing raises sharply to a peak value. Corresponding settlements varies between 8 to 15% of B. It may be assumed that during this stage shearing resistance of dense sand and interaction friction between sand and reinforcement reached peak value. Further settlement caused softening phenomena in almost all the tests until rearrangement of the granular particles took place. 5 shows the effect of placement depth of single layer (L=3B). It is observed that significant improvement occurred when reinforcement is placed at between 0.25B to 0.5B (Fig. 7) . At large settlement reinforcement takes concave shape, which enables to confine the top soil. Hence, load carried by the foundation increases again which might be aided by the dilatant behavior of the reinforced soil. Fig. 9 envisages that reinforcement actions are highest at medium density. Tensile forces in the reinforcement have not been measured during experiments. However, none of the geo-composite showed any permanent elongation or breakage. The overall improvement in the bearing capacity needs to be quantified from the density increase as well as tensile and confinement actions of the reinforcement. Present study shows only quantitative evaluations of the load and settlement improvement with respect to the three different densities of sand. Fig. 9 shows the variation of BCR with the relative density of sand. Corresponding increase in BCR was found highest for medium dense sand. For reinforced sand, stiffness (Fig. 10) increases almost in linear proportion with the density. This explains that reinforcement causes significant increase in the stiffness of the foundation. Evaluation of the stiffness increase needs to be made for the feasible prediction of the bearing capacity improvement. From loose to medium stage both reinforced and unreinforced soil bed showed same trend. Compared to unreinforced sand bed reinforced one at higher densities showed further increase in the stiffness. Fig. 9 
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